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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenuuu npenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMPEAMETHON 00nacTu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapUAHTHOE) TPEAMETHOE COJCp)KAHHWE, €r0 CTPYKTYpPHpPOBAHHE IO pa3jieiiaM H TeMmawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH YydYeOHOro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH C W3YYCHHEM OHWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS,
Omaromaps uyeMy TMpOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JIEATETLHOCTH OO0YyYaloIUXCs 0 OCBOCHHUIO COJIEpKaHUsI OMOJOTHYECKOro 0Opa3oBaHHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VYuebnbiit peamer «buonorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aBepIIacT
Ounonoruveckoe oOpa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUe U yriayOleHne 3HaHui
00yJaromUXCcsl O JKUBOH TIPHPOJC, OCHOBAX MOJICKYJISIPHOH W KICTOYHOW OWOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Nzydenne yuebHOrO mpenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYAOIINXCS K IOCIICAYIOIEMY TOJMYyYeHUI0 OHOJIOTHYSCKOr0 OO0pa3oBaHHS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/elioB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3T 3HaHUA MOTYYalOT pa3BUTHE. Tak, pacIIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENHHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BAaTh KaK OPUEHTHPHI NS
nmocJeyIonero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHsI OpPraHU3alluu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTUH, aKTyaJIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHMKE, 300JIOTMH, aHAaTOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHLMUIIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-Hay4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX ACHEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpeaenéHHo o0nacTu mMpodecCHOHATBHON NEATEIbHOCTH, CBA3AHHONW ¢ OMOJNOTHEH, WIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl IPOI0JDKEHNS OMOJIOrMYeCKOT0 00pa30BaHus.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMUX 3aau:

OCBOEHHE OOy4YalOIIMMHUCA  CHUCTEMBbl  OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOTIOTUN U OWOJIOTUU PA3BUTHS, TECHETHKU U CEICKIIUN, OMOTEXHOJIOTHH U CHHTETHUECKON
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHM), METOJAMH  CaMOCTOSITEIFHOTO  TMPOBEIACHUS
OMOJIOTUYECKNX HCCIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHATM3UPOBATH U
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAITUIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENLHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIed MNPHUPOJHON cpene, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBI0O  OKPYXKAIOUIMX JIofeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEJCHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UpE3BbIYaWHBIX CHUTYalUsX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B 001acTu
OHOJIOTHH,

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIiiecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHHUSIMH B OHOJIOTHUH,
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pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIeIO0BaHusl, MPOBEIEHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTMYECKOH, TIe€HETHUYECKON
IPaMOTHOCTH, OOMICH KYyJIbTYphI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJaAIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3/I0POBbsSI OKPYKAIOMIMX JIOAEH (COONMIOaeHUS Mep
npodunakTuku  3aboneBaHuii, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpE3BBIYANHBIX CUTYAlUAX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYarOUMMHUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHON  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMoOcienymmeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO1iee ymucllO YacoB, OTBEACHHBIX Ha M3y4YE€HHE OHOJOTMU Ha YIiyOJEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIemo).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CpPEeACTB OO0yudeHuss OUOJIOTUH
OCYILIECTBJISIETCS C YYETOM CHEUM(PHUKU €ro COJEp’KaHUS U HANpPaBIEHHOCTU HA IPOAODKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3AIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIIOBHEM TMPH OOY4YEHHH OMONIOTHMH Ha YriyOJEHHOM ypOBHE SIBISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke yuyacTue oOydalmMXcs B
BBITIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpeeNseTcss Y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyIapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorunueckne Hayku M HU3ydaeMble UMHU IpoOsieMbl. DyHIaMEHTAIbHbIE, NPHUKJIAJHbIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3HavyeHue OuoJorMM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannbie c¢ Ouosnorueil. 3HaueHue OWUOJOTMM B MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basumios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. [Iporeccsl, Mpoucxoasie B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromiye KUBble CUCTEMBI Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKa)KE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY, «bHONOrMYeckne CUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOU NMPUPOIBD, « CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIIOBEYECKOTO  OpPraHHU3May,
«buoreornienosy», «buochepa», «MeTo bl H3ydeHHsI ) KUBOU MPUPOJIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YyUYEHUHU KUBBIX
CHUCTEM.

Tema 3. bruosnorust KjieTku

Knetka — cTpykTypHO-(GYHKIIMOHATBHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aroMoB, auddepeHImaibHoe eHTpudyrupoBaHue,
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KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KaK pacTBOPUTENs, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISALUH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyunbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, JUcaxapuibl, OIUTOCaxapuabl U Toiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlummael.  TmapodmneHo-rHIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OHMOJIOTMYECKUX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykienHOBBIX KUCIOT. HykieoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®ynkunu PHK B kierke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOeHHE MOJICKYJI
aununoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MosIeKybl ATD».

OOGopyaoBaHue: XMMHUYECKas TTOCYy1a U 000pyI0BaHUE.

JlaGopaTopnasi pa6oTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTropHasi padora «VccienoBaHue HYKJIEUHOBBIX KHCIOT, BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH



Tunsl KIETOK: 3yKapHoTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huromnaszma. Ilurozons. Llurockener. [IBwkenue nuToriazmbl. OpraHOHWABI KIIETKH.
OpnHoMeMOpaHHbIEe OpraHOUIbI KJIETKH: sHAoIIazmaTudeckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[BI
(OTOCHHTE3UPYIOIIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI  BBICIIMX
pacTeHuM.

HememOpannble opranouabs! kietku CTpoeHre M (YHKIMH HEMEMOPaHHBIX OpraHOUI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsii meHtp. CTpoeHHEe U [BHKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpoMmaTuHa — TUCTOHBL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKApUOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHne MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHs KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIETOYHONH MEMOpaHBD».

JlaGoparopHnasi padora «VccienoBanue Iiaa3Moiin3a W ACIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS LUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe



AcCUMWISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIE M  TreTepoTpoHBIA. YyacTHe KuCIOpoja B  OOMEHHBIX — IpOIEccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue AT B  0OMEHHBIX THpoleccax.
@DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. Ominnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIuYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BellecTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusiHue pa3nuvHbIX (GakTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocunTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobnbIe opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAMTENH
Oone3Hei.

AdpoOHBIC OpraHu3MBbl. JTambl HEPreTHdeckoro obMeHa. I[loATrOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
ouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GocPoprnpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3svl.  IlpeumymiectBa a’poOHOro mMyTH OOMEHa BELIECTB Iepel  aHadpPOOHBIM.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTtopnasi paGora «M3yueHue KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi pab6ora «l3yuenue (QepMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIETKaX)».

JladopaTopnasi padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacinencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWHQopmarnuu. [eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniuss — Matpuunblii cuaTe3 PHK. [IpuHIMNBI TpaHCKpHUMIIMKA: KOMILJIEMEHTApHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcmoBust
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2cenog. OpraHu3ans TeHoOMa y MPOKapuoT U
9YKapHOT. Perymsiuus akTHBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®. XKako0, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y dykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX NPOLECCOB B KiieTke. Kiierounslii romeocTas.



Bupycbl — HekiieTouHble (OPMBI KU3HU U OOJIUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwvii yuxn [[HK-codepoicaujux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oyieBaHusi 4elloBeKa, O KMBOTHBIX, pactenmit. CIIUJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnuvix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUIA.

Tabmuer u  cxembl: «buocuHTes Oenmka», «l'eHeTmdeckwii Kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. ZKn3zHeHHBIN HUKJ KJIETKHA

Knerounslii mukii, ero mepwoisl u perymsmus. MaTepdaza m muro3. OcobeHHOCTH
MpolLeccoB, mpotekatonux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  permumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMILJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3Mm
permukammu - JIHK.  Xpomocomsl. Crtpoenne xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOoTUN. JMIIOMAHBIN M TarulouIHbI HAOOpBl XPOMOCOM.
I'omosiornynbie XxpoMocoMsl. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJALIME B HUX IpoLECCHl. THIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHre MUTO3a.

Perynauuss MuTOTHMUECKOro mMkia kieTku. [Iporpammupyemas kieTtouHas rubenp —
amornTo3.

Knerounoe sapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmuubl u cxembl: «KU3HEHHBIM LUK KIeTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pennmukanms JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaxX KOpEeIIKa
JTyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopnas paGora «HaOnrogeHnne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MHKpOIIpEnapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOUHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBlI.

B3anmocBA3b yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbl OPTaHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Tkanm pacreHuit. TUIBI pPACTUTENBHBIX TKaHEH: oOOpa3oBaTeNbHAs, ITOKPOBHaS,
NPOBOJIAIIAs, OCHOBHAsA, MexaHH4eckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPacIOIOKECHUS
TKaHEW B OpraHax pacTCHUH.



TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIWTEIUAIbHA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, (GYHKIHUH M PACHOIOKECHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIMU OpraHoOB U CUCTEM OPIaHOB.

Omopa Tenma opranusmoB. Kapkac pacrennit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIIl U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COEAUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKI'YTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTECHUMH: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX UM YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[luranue opranusmos. [lormomenre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE IMUIICBAPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO Tpakrta. llumeBaputenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [{uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlprxarenbHas MOBEPXHOCTH. JKabepHoe u JErodHOE
JbpIXaHue. JlpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHas cuUCTEMa 4YelOBEKa. MexaHu3Mm
BEHTWISIIIMY JIETKUX Y NTUI U MIEKONUTAOIMUX. Perynsauus apixanus. [{pixarensHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXHEHHUS  CTPOEHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHu3MoB. Beinenenue y pacreHuil. BwlaeneHue 'y  KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeIeHUs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOH
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. Iloukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKHE MOYH Y YeTIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOM U
XUMHAYECKOH 3aIUTEL. OUTOHITAIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHast cuctema uenoBeka. KileTouHbII W TyMOpasibHbII HMMYHHTET.
Bpoxnaéuuelii M  npuoOpeTéHHbIM crneunpuueckuié  MUMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. beprer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO0 MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

Pa3apaxkuMocTe M peryisinus y OpraHu3MoB. Pa3ipaXuMoCcTb y OJHOKIIETOYHBIX
opranusmoB. Taxcucel. PazgpaxkumocTs U perymnsuus y pacTeHuil. PocToBble BemecTBa U HUX
3HA4YCHHE.

HepBHas cucrema u peduexTopHas peryisius y >KMBOTHBIX. HepBHas cucrtema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopnas myra. bezycnoBHble u
YCIIOBHBIC PEIICKCHI.

I'ymopanbHasi peryisuuss M SHIOKPHUHHAs CUCTEMA JXUBOTHBIX M uyesoBeka. JKenessl
SHJIOKPHUHHOM CHCTEMBI W HMX TOPMOHBI. J[lelicTBue TropMOHOB. B3auMOCBsSI3b HEpPBHOU U
SHJIOKPUHHOU cucteM. [ unoTtanamo-runodusapHas cucrema.

JleMmoHCTpauMu
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[Toptpet: N. I1. [TaBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHMi»,
«KopueBbie cucrempr», «CtpoeHue credis», «CTpoeHHE IUCTOBOM IUIACTUHKWY», «TKaHu
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucremay,
«/pixaTenbHas  cucrema», «HepBHas cuctema», «Koxa», «MplleyHas cucTemay,
«BpiienurenpHas cucremMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHuii», «KpoBEeHOCHbIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHapun», «BHyTpeHHEe CTpOEHME J107KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuas cucrema nrtuny, «HepBHas cuctema MIIEKONMUTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opyoBaHHe: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOTIpenaparhl TKaHel, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaXKHbIE PENapaThI
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIIOBEKa,
o0opynoBaHHE JJIs JIEMOHCTpAalUMd [IOYBEHHOIO M BO3AYILIHOIO IIMTaHUS PACTEHUH,
pacuieruieHusl Kpaxmaia u OenkoB moj JeiictBueM (epMeHTOB, 000pyIoBaHHUE IS
JIEMOHCTpPALMH OIBITOB IO U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHH, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopnasi padora «/3y4ueHne TkaHe! )KUBOTHBIX».

JlabopaTopnasi pabora «/3ydyeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe 1 Pa3BUTHE OPTaHNU3MOB

®opMBbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buib
6ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIIALMS, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuHoxxkenue. IlonoBwie kieTKHU, uiau rameTel. Meio3. Cramguu Meiio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonornueckuii cMpica MelHo03a M MOJIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ametoreHes y JKMBOTHBIX. IlosoBele  Kene3sl.
OO0pa3oBanue W pa3BUTHE TOJIOBBIX KJeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrHUs — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozeros
u moodenu mopghozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JAryuku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH IPOOJIEHUST MIIEKOMHUTAIOMKX. 3apOJbIIIEBble JINCTKU (TacTpyJIALN).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE dYacTel
pa3BUBaoIIerocs 3apoipiiia (3MOpHOHaNbHAs MHAYKLMA). 3akiajka IUJlaHa CTPOEHUs
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TIeHOB. BimsHne Ha
SMOpPHOHANIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPY KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTaomOpuoHaneHbI mepuon. Ilpsmoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOroO M HEMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOPBl pEryjslUU poCTa KHUBOTHBIX U ueioBeka. Cranuu
NOCTAMOPUOHATIBHOTO PAa3BUTHSL y JKMBOTHBIX M 4enoBeka. [lepuonbl OHTOreHe3a 4YeoBeKa.
Crapenue u cMepTh Kak OMOJIOrHYeCKHUe MPOLECCHI.
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Pasmuoxxenne u pasButue pacteHuil. ['amerodutr m cmopodut. Meito3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnonoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHW3MOB. J[BOHMHOE OILUIONOTBOPEHUE Yy
[IBETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHnu3MBI peryJIsiuy OHTOTE€HE3a y PACTCHUM U )KMBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « TUIIBI Oecronoro pa3MHOKEHUS,
«Pa3MHOXeHHE xnaMuIOMOHaAb», «Pa3mMHOXeHME 3BrieHsl», «Pa3sMHOXEHHE THAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SNUIEKICTKH U CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHes3a», «lIpsimoe u Hempsamoe pasButHe», «Pa3BuTHe Malckoro
Kyka», «Pa3zputne capanum», «PasBurue narymku», «IBOMHOE OIIOJOTBOPEHHE Y LBETKOBBIX
pacteHni», «CTpOeHHE CEeMSH OJHOAOJIBHBIX U JBYJOJBHBIX PACTEHUN», «JKM3HEHHBIA LHKII
MOPCKOWM  KamycCTbl», <«OKW3HEHHbIM LMK Mxa», <«OKU3HEHHBIM UMK NAlopOTHUKA,
«OKU3HEHHBIN UKII COCHBI».

O6opyoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozenb «L{uKII pa3BUTHSA JIATYIIKWY.

JladopaTtopnasi padGora «l3yueHue CTpOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbILICH MO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pa3BUTHsS I€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUY€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJuI€JIbHBIE
TEHbl, AJbTEPHATUBHBIC INPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTurn. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoHCTpanun

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. . Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TEHETUKI», «CXeMbl CKpEeIUBaHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJICACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH MeHnzaenss — 3aKkoH eIUHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH Menzaens — 3aKoH
paciieruieHus Ipu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTBI F'aMeT.

AHanuzupyolee  CKpelldBaHHUE. [IpomMexxyTOUHBI ~ XapakTep  HAcJIEIOBaHUS.
Pacuiennenue npu3HakoB NpH HETIOJTHOM IOMUHHUPOBAHUHU.
JurnOpumnoe ckpeunuBanue. Tperuii 3akoH MeHAens — 3aKOH HE3aBUCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIUBAHMS.
CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
TE€HOB, HAPYIICHUE CIETUICHHUS MEX 1y TeHaMu. XpOMOCOMHas TEOPHsl HACIEACTBEHHOCTH.
I'eneruka mosia. XpoOMOCOMHBIH MEXaHW3M ONPEACNICHUS MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHbIM IOJ. ['eHeTuyeckas CTPYKTypa IIOJOBBIX
xpoMmocoM. HaciienoBanre Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.
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I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE ACHCTBHE T€HA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelCTBUE HEAUICIbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJIb PA3BUTHUS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKiui. ['eHeTHdeckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3SMH — TAPa3sHT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHUecKre acrieKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIuy B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemMoHcTpauuu

IToptpersr: I'. Menpnens, T. Mopras.

Ta6muupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon MeHuemns»,
«Ananusupyrmoniee ckpeumBanne», «Hemonnoe noMmuanpoBanuey», « ClieniieHHOE HAaClIeJOBaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'enetuka nonay, «Kapuotun yenosekay, «Kapuotun apo3oQuisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIEIn3M», « B3aumoaeincTeie reHoB.

O6opynoBaHue: MOAENb AJsl JAEMOHCTPAllMU 3aKOHOB €IUHOO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHUCUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIJICHHOTO HACJIeIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckas padora «l3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
TPO30(DUITBD».

IIpakTuyeckas paGora «U3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD).

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue renoruna u cpeasl npu ¢GopmupoBaHuu (eHotuna. M3meHunBocTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. Buasl  M3MEHUYMBOCTH:
HEHACJICICTBCHHAS M HACJCICTBECHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii 1 BapuanmoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON W3MEHYHUBOCTH.

I'eHoTunUueckas HW3MEHUYMBOCTE. (CBOMCTBA TICHOTHIIMYECKON M3MEHYHUBOCTU. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasi M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJIHOTO BHJIA.

MyTanmonHass M3MEHYUBOCTh. Buabl MyTaumii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbBIE W HWHIYUHUPOBAHHBIE MyTalMHU. SJepHbIE W LHUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTauud. [IpuunMHBI BOSHUKHOBEHMS MyTaluil. MyTareHsl U uX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllHOHHOTO MpOIEecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HaciencTBeHHoW u3meHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HAcie008aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmuelr U cxembl: «Buasl M3MEHUHMBOCTHY, «MoAH(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOMHaTUBHAsT ~ M3MEHUYMBOCTB»,  «Meio3»,  «OImiogoTBOpEHUEY, «['eHeTmueckme
3a00JIeBaHUS YEIIOBEKa», « BUIBI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTECHUN, PHUCYHKH
(ororpadun) )KUBOTHBIX C PATUYHBIMUA BUJAMU H3MEHUYUBOCTH.
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JladopaTtopnasi pabora «lccinenoBaHwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYMBOCTH. [IocTpoeHre BapraliMOHHOIO psijia M BapUALlMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejIOBeKa

Kapuorun uenoBeka. MexayHapogHash NporpaMMa HCCIEIOBAaHUS TI'€HOMa 4YeJIOBEKa.
MeTobl U3yYeHHS] TCHETUKH YETIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, IMTOTCHETHICCKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupio [11{P-
ananuza. Hacnencrennsie 3aboneBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTHYecKoe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «T€HEeTHUECKOro rpy3a». DTUYECKHE acTIeKThl
UCCJICIOBAaHMM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHerndeckue (HakTOPHI MOBBIIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY W
XUMUYECKOMY 3arpsA3HEHUIO OKpYKarollell cpeabl. l'eHeTnueckas MNpeapacroiokKeHHOCTh
YEJI0BEKa K ITaTOJIOTUSM.

JdeMoHcTpannmn

Tabmumer u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LleHTpax mpoucXoKIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3JaHUM COPTOB pacTeHUW U mopoja KUBOTHbIX. CopT, mopoda, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HACIEeACTBEHHOM mM3MeHuuBocTy H. M. BaBuiioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekimoHHOM paboThl. MckyccTBEeHHBII 0TOOP: MaccOBBIH U MHIUBUIYaIbHBIN.
Drtanbsl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY C MIOMOIIBIO aHATH3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanoHHBIN U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomMOuHaHTHBIX JIHK mus
MOJIyYEHUST UCXOTHOTO MaTepHraa JUisl CEJEKINH.

[Tonydyenne monumiIonnoB. BHyTpuBuAoBas rTuUOpHan3anus. bBIN3KOPOJICTBEHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelrBanue, Wik ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYUL.

CoxpaHEeHHE M HU3YyYEHUE TCHETMYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUW U HX TUKUX
poauyeid s CO37aHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX uoetl U
NePCneKmMuEHbIX MEXHOI0UIL.

JleMoHCTpauMu

IToprpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

14



TabGnuupl u cxeMbl: «L{eHTpbI IPOMCXOXKAECHUS U MHOTOOOpa3us KyJbTYPHBIX pacTEHUID»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEIEKLHUN»,
«Otnanénnas rubpuausanus», «MyTareHes».

JlabopaTopnasi pabdora «/3ydeHue cOpPTOB KyJbTYypHBIX PACTEHMH M NOPOJ TOMAIIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUN PACTCHUII.

IpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTH)KEHUS CEJIEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 16. BHOTeXHOJIOrUsI M CHHTeTHYeCKasi 0M010Tus

OOBeKThl, HCIONb3YyeMblE B OHOTEXHOJOIMH, — KIETOYHbIE U TKaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJebomeueHue,
MIOJIy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpobuoiaornueckuii cuures. OObeKTh
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpeYaroIyecs B IPUpPoe OMOCUHTETUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. lcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpykIMa AMIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAHTAlUM SIAEp
KIETOK. TexHonocuu 0300po6neHus, KyIbMueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 U TeHHass MHkeHepus. VICKyCCTBEHHBIM CUHTE3 T'eHa U KOHCTPYUPOBAHHUE
pexoMmOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIoCTHXKEHUS W NEPCIEKTUBBI
XpPOMOCOMHOM W TEHHOM HWHXEHEpUHU. OKOJIOTHYECKHE M OTHYECKHE MpOoOJIeMbl TE€HHOM
WHXECHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTtabo10MHBII aHaIM3, FTEHOLIEHTPUUECKUI aHaIN3 IPOTEOMa YeJIOBEKA /ISl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTHUHTA U
ckagdonauHra U peleHns 3a1a4 NepCcoHAIN3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BaKIMH C IEJTbI0 OOecreueHuss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoOJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXKXEHEPUI».

JladopaTopnasi padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «IloayueHre MOIOYHOKHCIBIX IPOAYKTOB.

IKcekypeusi «broTexHoIOTHS — BayKHEHIIIAs MPOU3BOIUTEBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC
Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.
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JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuatetndeckoit Teopun 3soionuu (CTI). HelitpanbHast TeOpHS 3BOIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUpA.

JdemMoHCcTpaunu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus HPUCHOCOOTIEHUH Yy pacTeHudl u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewectsust Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymectBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BuaoB (mo Y. [apBuny)», «Cxema COOTHOUICHHS ABIKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €€ pe3yJbTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BosolMU. COBpEeMEHHbIE METOJbl OLEHKU
TeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl NonyJsiiuid. Mi3meHenue reHodoH1a Monysiuy Kak
3JIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH IeHeThuyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelip reHoB — ciiyuyaiiHble HEHaANpaBICHHbIE W3MEHEHMs
YacTOT ajuiesie B momyssinusx. DQPdekT ocHoBaTens. Ipgexm OYymMbLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznooopasus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus momymsiui:
reorpaguueckas (IpOCTPAHCTBEHHAs ), OHonornyeckas (penpoayKTUBHAs).

EctecTBeHHbIIl 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. DPOPMBI €CTECTBEHHOIO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOLUIMH, paspeiBatoluil (qu3pyntuBHblif). IloioBoit otdop.
Bo3HMKHOBEHNE 1 ABOJIIOLINS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pe3yslbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoaaantauuu. Ilpumeps! npucrnocodnenuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYEcKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHHe Kak pe3ysibTaT MHUKPOIBOJIOLHH.
WM3onmsmst — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilytm m cmocoObl BHI000pa3oBaHUS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3arus, THOpuAN3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronMoHHOM Ouosiornu B pa3paboTKe HAyuyHbIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS MMapa3sUTOB U HMX X035ieB. MexXaHH3MbI
(bOopMHUPOBAHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «[lomysiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIue CHIIBI  DBOJIIOIIUNY,
«OKONOTHYECKasT M30JSIIMs TOMYJSAIMNA ceBaHCKOM (opemny», «['eorpaduueckas H30ISALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «IlomyssioHHbIE BOJIHBI YMCICHHOCTH
XUITHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLIECTBOBaHHEY, «naycTpuanbHbli MEJIaHU3M», «Kussle HCKOIIaeMBbIE»,
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«IIOKpOBUTEIIBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIX),
«Duznonoruueckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTBY,
«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llonumiaouasl pactenuii», «KamyctHo-
peneyHbIl THOPUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl ¥ 3Bepeil pasHbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BpisiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucrmocoOneHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopatopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaTbl

MeTtoapl n3ydenust MakposBoJronuu. IlaneonTonornueckre METOIbI N3y4EHUS IBOJIIOLINN.
[Tepexonnbie HOPMBI U PUIIOTEHETUYECKHE PSIIIBI OPTAaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyUYCHHs SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSIBICHUSI SBOJIOLMOHHBIX HOBILIECTB.
I'oMostornyHble ¥ aHaJIOrM4YHbIE OpraHbl. PyquMeHTapHble OpraHbl U aTaBUu3Mbl. MOJIEKyJIIpHO-
FEeHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3yYEHHUs  HBOJIIOLHUU.
["omonoruynsie reHsl. COBpeMEHHBIE METOABI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[i{ U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWJjia)  3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAAN», APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnny, «lpeiid koHTHHEHTOBY, «PenukTel», «HavanpHble CTaguu SMOPHOHAIBLHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJIOTHYHbIE  OpraHb»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YellOBEKa W MIMMIaH3e», «[maBHBIE
HaIpaBJIEHUS IBOJIOLUNY, «O01IHe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKH HMCKOMAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumores3sl MPOMCXOXKACHUS XU3HM Ha 3emiie. AOuOreHe3 W MaHCIEPMHUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUU >KU3HM (KpealuuoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposepkeHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reosoruyeckas) SBOJIOLUS.
XuMHuecKasi 3BOJIONMs. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omapuna, rumote3a mnepBuuHOro OymboHa Jx. XosjgelHa, reHEeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» V. TunGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIICTKH.
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Uctopus 3emsmmm u wmeroabl €€ wu3ydyeHuda. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAs  TE€OXPOHOJIOTHA.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIeHHEe W 3BOJIIOLHMS MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuThl. IIpokapuoTel u
3YKapHUOTBHI.

[Ipoucxoxaenure 3ykapuoT (CUMOMOTEHEe3). DBOJIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tanbl ABOJIOUMU BbICIIUX pacTeHUd. OCHOBHBIE apoMoOp(dO3bl PaCcCTEHU.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPAacTeHUM M 3aBOEBAHHE HMH CYILH.
Cemennsle pactenus. [IporcxoxieHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIIni.
[Tpoucxoxaenue miekonurtalmux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MepUoiaM: apXxei, MpoTepo30H, Naneo30i, Me30301,
KaifHo30M. OOmas XapakTepHCTHKa KIUMaTra W TeOJOTHYECKUX MpoueccoB. llosBinenune wu
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOc(ephl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuumHbl U crienctBus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudyeckoro mMupa. [IpuHIUNBI KjIaccu@UKauyd OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Hoptpetrsr: @. Pean, JI. Cnannanuaunu, JI. Ilactep, . . Meunukos, A. M. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmune! u cxembl: «Cxema ombita @. Penu», «Cxema onsita JI. [TacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtansl HeopraHnueckon
IBONIOLIMNY, «I eoxpoHOomoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema oOpazoBaHusi JyKapuoT myTéM cuMOuoreHe3za», «CucreMa >KHUBOW MPHUPOJIBI»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuity, «Punnopute», «OIHOKIETOYHBIC
BOZOpOCIN», «MHOrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacTeHus», «Opranbl IBETKOBBIX pacTeHui», «CxemMa pa3BUTUSA >KHUBOTHOTO MHUpPay,
«Apomopdo3sl KUBOTHBIXY», «[Ipocteitmue», «Kumeunononoctusiey, «llnockue uepsu»,
«YUneHucToHoruey, «PoI0BIY, «3E€MHOBOJHBIEY, «IIpecmbikatromuecs, «IITrmeny,
«Munekonuratomuey, «Pa3BuTme KM3HM B apXeWckou apey», «Pa3BuTue IKHM3HHM B
MPOTEPO3OMCKON 3pe», «Pa3BuTme KHU3HU B TNANCO30MCKOM dpey», «Pa3BUTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJIOB, KOJJIEKIUU HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpEH, KOJUIEKIUM OKAMEHEIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHast padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
U3yYEHHUIO a0MOTEHHOT0 CHHTE3a OPraHWYECKUX COCIMHEHUI B TIEPBUYHOM aTMOChepey.
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JlaGoparopHass pabora «l3ydeHMe W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass paGora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OTJICIIOBY.

IIpakTuyeckas padora «/I3yuyeHue ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPOINOreHe3

Pa3paensl u 3anaun aHTpOnosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAyUYHbIE TEOPUH.

CxonctBo yenoBeka ¢ KUBOTHBIMHM. (CHCTEMaTHUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEIOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonorndeckne, (U3NOIOT0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxynme  cuibl  (pakTophl) — aHTpOMOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYITBI)
¥ PaHHUE TOHTH]IBI — OOIIME MPEAKH YEITOBEKOOOPA3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JBYHOTHE MpelKku JroAei. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyAuil Tpyna. Uenosek
MPSIMOXOJIANIMI 1M TIEPBBIN BBIXOJ JIto/el 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
001l mpeoK HeaHJePTaIbCKOTO YEIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaHIepTaabCKui
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka 1 maaeoreHOMUKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YelIOBEKa.
MyTtannonsslit poriecc U nonumMopdusm. [lomysIoHHbIe BOIHBI, Ipeii() reHOB, MUTpALIUs U
«3(PexT ocHOBaTENA» B MOMYJIALUIAX COBPEMEHHOTIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHUAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo IuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpYyXaromiei cpeapl. BiausHue reorpadudeckoi cpenbl u jpeiida TeHoB HA MOP(HONOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexIucuuIMHapable  MeToAbl B (Qu3nyecko (OMOJOTMYecKoi) aHTPOIMOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLUM.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yenoBeka.  MccimenoBaHue — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. {apBun, JI. JIuku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmuiel u  cxeMbl: «MeETOABI  aHTPOMONIOTUMY», «['OJOBHOW MO3T dYeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa U CKeNeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MbI», «/[BIXKyIIME CHUJIBI AHTPONOreHe3a», «DBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABcTpanonurek», «HemoBek yMembiity, «HernoBek MpIMOXOIAImuin», «/[eHnCcoOBCKUil 4eT0BEK»
«Heangepransupy», «KpomanboHb, «IIpenku uenoBeka», «ITambl 3BOJIOLNUU YEIOBEKA,
«Pacel yenoBekay.

OO6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, PEeIMETOB MaTepUAIBHON KYJIbTYPhl MIPEIKOB
4yenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOKIACHHS YeloBeKa, poTorpaduu HaXOIOK MCKOMAEMBIX OCTATKOB YEIIOBEKa,
CKEJIET YeJIOBEKa, MOJIETb Yepera 4YeJOBEeKa M depera MIMMIIaH3€, MOJEIb KUCTH YEelIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIU TOpCa MPEIKOB YeIOBEKa.
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JladopaTtopnasi padGora «/3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTuyeckast padora «/3yueHne sKOJIOTMYECKUX aJaNTAINI YETOBEK.

Tema 6. OJxoJjiorusi — HayKka O B3aHMOOTHOLIEHHMSIX OpPraHu3MoOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxaeHue W pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBs3b
HKOJIOTUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY>KAIOIIEH CpeJibl: JIOKAaJIbHBIMH,
PETHOHAIILHBIN U TJI00AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpuponoid. DopMUpoBaHUE HSKOJOTUYECKOW KYJIbTYPbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannn

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Ceepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxeMbl: «Pasnmensl skoimorum», «MeToasl 3kojaoruny, «CxemMa MOHHUTOPHHTA
OKPYXAIOIIeH Cpeibl».

JladopaTopnasi padora «/3yueHne METOA0B IKOJIOTHUECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uxX JeiictBua.  Kiaccudukamus
HKOJIOTHUECKUX  (aKTOpOB:  abMOTHYecKHWe, OMOTHYEeCKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue gakropbl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PAaCTEHUM M JKUBOTHBIX II0
OTHOIIIEHUIO K cBeTy. CUTHaBbHAs pOJIb cBeTa. DOTONMEPHOIU3M.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnHocTe kak skojoruueckuil ¢akrtop. Ilpucnocobienus pacTeHH K MOAAEP KaHUIO
BogHOro Oananca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBEHHAs!, BHYTPHOpraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMA
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPElax.

buonorunueckue putmel. BHemnne u BHyTpeHHNE pUTMbI. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKHU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUi: NepeBbsl, KyCTapHUKH, KyCTapHUUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHUE TPaBBI.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJEHCTBHH:  KOHKYpPEHIIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aUMOACHCTBUN I CYIIECTBOBAHMS
OpPraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIIOUECHHUS.

JleMoHCTpauMu

TabGmuupl 1 cxembl: «IKosnornyeckue (pakropb», «CBETOBOM CIEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « TerIoKpOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
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KUBOTHBIEY», «Du3MoNOrnyeckue aganTaluu >KUBOTHBIX», «Cpenbl OOMTaHUS OpPraHHU3MOBY,
«buonornyeckue puTMbD, «KnuzneHusie Gopmbl pacTeHHi», « Ku3HeHHbIE (OPMBI JKUBOTHBIX),
«IJKOCUCTEMA INUPOKOIMCTBEHHOIO Jeca», «DKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanusy,
«XunanyectBoy, «Ilapasutnzm», «Konkypenmus», «Cumomos», «KoMmeHcammzmy.

OO6opynoBaHue: repoapuu pacTeHUH W IKHUBOTHBIX, IPHCIIOCOOJEHHBIX K BIIHUSHUIO
Pa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TepOapHH  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHusi, repOapuul M KOJUIEKIIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHBBIX
pacTeHui, uyuesna MNTUL W 3Beped, repdbapuM pacTeHUH, OTHOCIIUXCA K TUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
OoOHUTAIOIMX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLIMU PacTEHUH M KUBOTHBIX, 00J1aJar0LINX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKHU3HM, repbapuu u
KOJIJIEKIIMM PAaCTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKLIUHU KHUBOTHBIX,
Y4aCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlaGopaTopHas pa6ora «BpisiBieHre MPUCIIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladbopaTtopnasi paGora «BbIsBJIecHHE TNPUCITIOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPBI».

JlaGopaTopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUM.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU nomynauuu. [lomynsanus kak Ouojoruyeckas cucremMa.
Ponp HeomHOpOMHOCTH cpenbl, PU3HYECKUX OaphepoB M OCOOECHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYphI NOMyIsAMi. OCHOBHBIE IOKA3aTENH MOMYJIALUH:
YUCJIEHHOCTh, INIOTHOCTh, BO3PAaCTHAs M II0JOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

DKkojorudeckas CTpykTypa nomyssiuiuu. OleHKa YHUCIEHHOCTH MOMyJsuuu. JuHamuka
HOIYJISILUY U €€ perysanus. buotnuecknii moTeHIMan nonyassuuu. MonenupoBanie TMHAMUAKH
nomyssiuu. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpuble BbDkuBaHuMs. Perynsanus
YUCICHHOCTU MOMYJSIIMNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckod HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
peann30BaHHas HUILIH.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BHabl M HX >KM3HEHHBIE CTpaTErwH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpanun

IToprper: Ix. WM. XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBenHas
CTpyKTypa mnomyisuun», «Bo3pacTHele nupamuabl nomyaauun», «CKOpocTb 3acenecHus
MOBEPXHOCTH 3€MJIM PaA3JIMYHBIMM OpraHuzMamm», «Mopenb skosormdyeckod Humum JIx. H.
XaT4MHCOHAY.

Ob6opynoBaHue: repdapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHuns ceMsaH pacTeHUI K PacCeICHUION.

Tema 9. Jkos10rus co001IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MexXIy OpraHu3Mamu B
OHOILIEHO3E.

OkocucremMa Kak oOTkpbiTas cuctema (A. Jkx. Tencnu). DyHKIHMOHATBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTBI, pedyLeHTbl. Tpoduueckue ypoBHH.
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Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BelecTB u MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeIu 3KocucTeMbl. bruoMacca u npoaykius. DKOJI0THYECKUe MTHPaMUIbI
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKleccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U MX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykneccud. KimMakcHoe cooOuiecTBo.
Buopaznoobpasue 1 mosHoTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOILIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKOCUCmeMbvl Mopeu U OKeaHO8.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbl. ArposKocucTema. ArponeHo3. Pazmuuus wmexay
AHTPONIOTEHHBIMU U TIPUPOTHBIMU YKOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponm3amusi ropojckoii  (ayHbl. buomormdeckoe W XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHUCTBHIA  OpraHU3MOB B
aKocucTeMax. Ponb kackaomozo spgexma u 6u008-30upukamopos (Kiouevlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJSIMA M JKOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JCHCTBUI.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOPeaAHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmsusi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «IKOCHUCTEMAa IIMPOKOIMCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTo Jiecay, «DyHKIMOHAJIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu muTaHus (macTOMIHAS, JETPUTHAN)»,
«IKoJoThYecKas MUpaMmuIa YUce, « IKOJIOTHYecKas MupaMuia OMoMacch», « IKOJIOTHIeCKast
nupamuaa sHeprum», «OOpasoBanue Ooiora», «llepBuunasi cykueccusi», «BoccraHoBrnenue
Jeca mociie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB W IHOTOK
SHEPTrUH B arporeHose», «IIpumepsl ypooskocucTem.

OGopynoBaHue: TepOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuesa NTHI[ W 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlaGopaTopnasi padora «/3yueHue pazHOOOpa3usi MEIKUX TOYBEHHBIX WICHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B mnyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKeKypeusi «IKCKYPCHS B arpOdIKOCUCTEMY (Ha TOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obuierianerapnas o0onodka 3eMid, TA€ CYIIECTBYET HIIM CYIIECTBOBaiIa
XKu3Hb. PazButne npenacrasiaeHuii o buochepe B Tpynax . 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTH CcylecTBoBaHUs Onochepsl. OcodeHHOCTH Onochepsl Kak rio0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOTeOXMMHUYECKHE ITUKITBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBieHUI B Orocdepe.

22



3oHanbHOCTH OMochepsl. [TonsTHe 0 6uoMe. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIE
Jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBs. KiMmar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QyHKIHS S>KHMBBIX CHCTEM, OIICHKAa WX PECYpPCHOTO TMOTCHIHMAla |
O6uochepHbIX QYHKIIHA.

JleMoOHCTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubtl u cxemsl: «I'eoctepsr 3emnuy, «Kpyrosopot azora B npupoae», «Kpyrosopor
yriieposa B npupone», «Kpyropopor kuciopoaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE Omombl cymwm», «Kimmmarudeckue mosica 3emmm», «Tyrmpa», «Taiiray,
«Cwmemannbii  nec», «lllupokonmuctBeHHbli jec», «Cremby, «CaBaHHa», «IlycTbiHs,
«Tponunyecknii nec».

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKawOIIas cpeaa

DKoJorMYecKre KpHU3HChl M HMX NpuUuuHbBL. Bo3neiicTBue uyenoBeka Ha Ouochepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
PacTUTENBHOTO M )KUBOTHOI'O MUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl MpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OcCHOBHbIE TIPUHIUITBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOAbL. PanroHnansHOE
MPUPOIONIONB30BAaHUE M COXpaHEHHe OHOJOTHYEeCKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTHU TIIOOATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX TPOIECCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaioujeili U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe pasnoobpasue u ouopecypcol. Hayuonanvuvle ungopmayuonmsie
cucmemvl, obecneuugaroujue 00CmMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu SIKOCUcmem u cnoco608 60pvowbl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyrkyus mopckux u nazemuuix sxocucmenm.

JleMoHCTpanun

Tabmumel W cxeMbl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHHe TUAPOCPEpbD,
«3arps3HeHre 1ouBbl», «[lapHukoBeili  3ddexkr», «Ocobo oxpaHsieMble NPUPOAHBIE
TeppuTOopun», «Mojaenu ynpaBisieMoro MUpay.

O6GopynoBanue: Gororpaduu oxpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanun, KpacHoil KHUIM permoHa.
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IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJIOTHH BBIIACICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIIEHUIO,
Hanuyue momusayuyu K OOyYEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXIeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, NPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsI, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKON  KYJIBTYPBHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJla U CTAapIIEMy HOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUHM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacIIMpeHNe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU 00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YyYHTBHIBATh B  CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEXKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COLIMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXKUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACJIEIUIO M TAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

24



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHsI OMOJIOTMY B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTeH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOTO 0JIArONnoJIy4usi:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJTIO/IEHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1I001E;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHHUPOBATh W  CAMOCTOSITETIHHO  BBIMOJHATH  TaKykO
NesITebHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpINATh
0CO3HAHHBII BEIOOp OyayIIel podeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHbIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUpPOAE KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLEHKU WX BO3MOXKHBIX IMOCIEICTBUIN ISl OKpY KatoIIel Cpeibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MMy Tel uX perieHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MpOoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONOIB30BaHIEM (coOI0AeHNe
MpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);
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AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npoOaeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TMOBBIIMICHUS 0O0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTHU, KAaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaroiuxcs, GopMUPYEeMOil pU U3y4eHUH OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO ACSITEIPHOCTh MHAUBUIYAILHO U B TPYTITIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJTyYEHUIO HOBBIX 3HAHWK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATHBI

MertanpenmMeTHble pe3yibTaThl OCBOCHUS YueOHOro mpeamera «bHONMOTHS» BKIIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUSI MHPOBO33PEHUS  OOYYAIONMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMnpenIMeTHBIE) O0IeHAYYHbIE TIOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieniuKy METOJIOB MO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpYyrHe); yHUBEpcajbHbIE
yueOHbIe JeHCTBUS (TMIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBaHre (PyHKIMOHAIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOYyYaroluXcs;
CIIOCOOHOCTh 00y4Jaromuxcst KCII0Ib30BaTh OCBOCHHBIE MEXIUCHUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE AEWCTBUS B I103HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.
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B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU MOHITUSIMH);

OTpeNeNiATh LEeNU ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaJIM3a UMEIOIINXCS MaTePUATBHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pemeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJOB TIO3HAHUS;

UCITOJIb30BaTh PA3IUYHbIE BUJBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIMsX, B TOM YHUCIE TIPU
CO3aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIaJIeTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
rUnore’y e€ pelleHusl, HaxOAuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHICHHsS 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO CPeay;
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yMETh NEPEHOCUTh 3HAHMA B  IIO3HABATENBHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAararb OPUTHMHAJIBHBIE IOAXOAbl M PEUIEHMsS, CTABUTH
npoOJIeMbl U 33Ja4u, IOMyCKaroII1e allbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpManUM (TEKCTe yd4eOHOro mocoodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [JaHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Oouonornyeckoit nHMGopMaIu, He0OX0IUMOH /IS BHIIOJTHEHUSI y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY HpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpeAcCTBa IpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJeTh HABbIKAMU PpACHO3HABAHUS M 3alIMThl MHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OgiajeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBUAMM:

1) obuenne:

OCYILECTBIIATh KOMMYHHKAIIMM BO BceX cepax *KM3HM, aKTUBHO y4acTBOBATh B JTUAJIOTe
WIM JUCKYCCUM MO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJadd, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpE/ICTBA OOLIEHMs, MOHUMATh 3HAUYE€HUE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTyallUi, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh CBOM BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTHYEeCKO MpoOsIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIOBBIX
¢dbopM B3auMMOENCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBJAThH IUIAaH JCHCTBUH, paCHpPENesTh POIU C y4ETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI0 Y4aCTHHKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE INPOEKTHI, OLEHMBATh WJEH C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;
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OCYLIECTBIIAITh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMS NpoOJIeM M HUX pELIeHHs B
KU3HEHHBIX M YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUAX M IMOCTYIKaxX II0 OTHOIIEHUIO K >KMBOW INPHUPOJAE, CBOEMY 370POBBIO U 3I0POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH pPelIeHUs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIMPOKOH 3PYIUIMH B Pa3HbIX 00JaCcTAX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HaBBIKAMM MMO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEWCTBUN
U MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npunsiTHE ceOsl M APYIHX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPHU aHAJINU3€E PE3YJIbTATOB AECATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS COjAepkaHHs ydeOHoro mpenmera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPUIHbHOTO 00yIeHHST 00yUYarOIIUXCs
O6uonornu. OHM BKIIOYAIOT: creHUpHUUECKUe A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHHM, BHJbI
NeSITeIbHOCTH 1O TOJyYSeHUIO HOBBIX 3HAHMN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX, a
TaKk)Ke B peaJIbHbIX )KM3HEHHBIX cUTyanusx. [IpeameTHble pe3ybTaThl IPEICTaBICHbI 110 rojlaM
U3YYECHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI U
peLeHnH IpobJIeM pallMOHAIBHOIO IPUPOAOIOIb30BAHUS, O BKJIAI€ POCCUICKUX U 3apyOekKHbIX
yU€HBIX B pa3BUTHE OUOJIOTUH;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OuoNornYeckre TEPMHHBI M TOHATUS (KHU3Hb, KJIETKA, OPraHU3M, MeTaboJn3M, TOMeocTas,
CaMOpEryJIsIMs, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHUE),
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ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa — o nieHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOI0 MMOKOJIEHMS], PAaCIIEIJIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciaeaoBanus . Mennens,
TOMOJIOTHUECKUX PSAIOB B HaciencTBeHHOW wusMeHuynBoctd H. . BaBuioa), npuHIUIbI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BbEKTOB (OMHCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HMCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpPraHU3Max pacTeHUM, >XUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa0o0In3M), IPEBPAILCHUS] SHEPTUH,
OposkeHHsI, aBTOTPO(HOTr0 M TeTepoTpO(HOr0 TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeToreHesa, IMOpUoreHe3a, MoCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'eTepO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTaHOMJIAMH KJICTKH U WX (DYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X (QYHKIUSIMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBEKa M HMX (YHKIHMSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
byHKIUSAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LHKIA U SKMU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalmaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(deHoTHOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISITh OTIMYUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PAaCTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKAa3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYyIII;

yMEHHE pemiatb OWOJIOTMYECKUE 3a7aud, BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HUCCIeAyeMbIMH OHOJIOTHYECKUMHU TpOLlecCaMM U SBJICHMUSMH, J€laTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUTaThb THUIOTE3bl, IMPOBEPATH HX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHNUs, aHATM3UPOBATh MTOJIYYEHHbIE Pe3yJIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAyYHBIX OOHIECTB, U MyOJUMYHO MPEACTaBIATh
MOJIyYeHHBIE Pe3yJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OIIEHWBATh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIeIOBaHUN B oOnactu
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HAalpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP OyayIel mpodeccuoHanbHON 1eATEIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YIIyONATh TO3HaBaTeNbHBI HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccMd W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3aIsaX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHBIE pE3yNbTaTBl OCBOEHUsS ydeOHOTO mnpeamera «buwomorusi» B 11 Knacce
JIOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTWHBI MHpA, B TMO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
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paloHaIbHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupojie, oOMIECTBY, YEIOBEKY, O BKIIAJE POCCUUCKUX M 3apyOCKHBIX YYEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIAJIeTh CUCTEMOH OMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT ONpPECIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralolmMX OWOJIOTUYECKUX TEPMUHOB U MOHATHH (BHI,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MmyTsSX U HampaBICHUSX
spommonnu, B.M. Bepraanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxojacrBa K. M. bopa), npasuna (Muaumyma O. JIubOuxa,
IKOJIOTHYECKOH MUpaMUIBI SHEPTUH ), TUTIOTe3bI (TUmoTe3a «mupa PHK» V. 'unbepta);

YMEHHE BIAJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIONb3yEeMbIMU B
OMOJIOTUYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOMOTCHHBIX M3MEHEHUU B
PUPOJIC;

YMEHHE BBIACNATh CYIIECTBEHHBbIC MPU3HAKU: BUAOB, OHMOTrEOIEHO30B, JKOCHUCTEM U
onochepsl, CTaOWIM3UPYIONICTO, ABWXKYIIETO W  Pa3phIBAIONICTO €CTECTBEHHOIO 0TOOpa,
AJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUs
HAIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBISITh OTJIUYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, MMPUCTIOCOOIEHHOCTH BHI0B
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY [IJIsl J0Ka3aTelbCTBA pPOJICTBA OPTraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, CIWHCTBA UYEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHMsT MHOT000pa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEUYECTBA;

yMEHHE peliatb OWOIOTWYECKUE 3a7aud, BBISBISATH MPUYMHHO-CIEICTBEHHBIC CBS3U
MEXIY HCCIEAyEeMbIMH OWOIIOTHYECKUMH TIPOIECCAaMH W SIBICHHSMH, JelaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PEe3yJIbTaTOB;

yYMEHHE BBINOJHATH JJAOOpAaTOpHbIE U MpaKTHUYeCKHe paboThl, cOOMI0OAaTh MpaBUiia MpU
paboTe ¢ yueOHbBIM U 1a00opaToOpHBIM 000pYI0BAHUEM;

YMEHHE BBIIBHTATh THUIIOTE3BI, IPOBEPATh HUX IKCIHEPUMEHTAIBHBIMH CpPEJACTBAMH,
dbopMynupys Lebh UCCeI0BaHMs, aHATM3UPOBATH MMOJYYCHHBIE PE3yIbTAThI U JIENIaTh BHIBO/IBI,

YyMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOTUYHO MPEACTABIATH
MOJTyYCHHBIEC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OICHMBATh TUIOTE3bl W TEOPUH O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEUECKHX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TI00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYILIECTBIIATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuoHanbHON AeSITETbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, TPHPOJONONIB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIIEHHOCTH, YIIIyOIsATh
NIO3HABATENbHBI WHTEpPEC, HAMNpaABICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodecCuu M MPOAOHKEHHUE OHOJOTHYECKOTO0 O0O0pa3oBaHUs B OpPraHU3AIMAX CPEIHETO
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TemaTuyeckoe MIIaHMPOBaAHUE

10 KITACC
KoanuecTBO 4acoB BﬂeKTpoﬂﬂble
HaumMmeHoBaHnue
Ne Koutpoas IIpaktu (uudposrbie)
n/n Pa3jcioB M TEM Bcero HbIe yecKHue oOpa3oBaTe/ibHbIE
NMPOrpamMmblI
padoTbI padoTbI pecypchl
bu6mmoreka [JOK
. brosorns kak Hayka . 0 0 https://m.edsoo0.ru/7f41c292
2 JKuBble cuCTeMBI U BX 5 0 0 bubmuoreka [JOK
U3yYEHHUE https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
3 buosorust kneriH 2 0 05 https://m.edso0.ru/7f41¢c292
4 XumMmudeckas 10 0 1 bubmuoreka [JOK
OpraHu3aIHsl KICTKH https://m.edsoo.ru/7f41¢c292
5 Crpoenue u GyHKIUU 8 0 2 bubmmorexa [IOK
KJIETKH https://m.edsoo.ru/7f41c292
OOMeH BeIIECTB U bu6mmoreka [JOK
6 IpeBpaleHre YHEPTUU 9 0 1 https://m.edsoo.ru/7f41¢c292
B KJIETKE
Hacnencreennas bubmuoreka [JOK
7 uHbopMaIus u 9 0 05 https://m.edsoo0.ru/7f41c292
peanusanus e€ B '
KJIETKE
8 JKW3HEHHBIHN ITUKIT 6 0 1 bu6mmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
9 CtpoeHue u GyHKIMH 17 0 15 bubnnorexa [JOK
OpraHH3MOB ' https://m.edsoo.ru/7f41c292
10 PasMHOXeHUE 1 3 0 15 bubmuoreka [JOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/7f41¢c292
['enetuka — HayKa o bubnnoreka [JOK
11 HACJIEICTBEHHOCTH U 5 0 05 https://m.edsoo.ru/7f41¢c292
U3MCHUYMBOCTH
OpPTaHU3MOB
12 3aKOHOMEPHOCTHU 10 0 1 bubnmoreka [JOK
HACJIENCTBEHHOCTH https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 6 0 1 bubmuorexa [JOK
U3MEHYHBOCTH https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
14 I'enernia venosexa 3 0 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
15 Cenewums opranusmos 4 0 . https://m.edso0.ru/7f41c292
buorexnonorus u bu6mmoreka [JOK
16 CHHTETHYECKast 3 0 0 https://m.edso0.ru/7f41¢c292
OuoJIoTHs
17 PesepBHOe Bpems 2 0 0 bubmorexa HOK

https://m.edsoo.ru/7f41c292
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KoanuecTBO 4acoB 3_}]eKTp0HH])]e
HaumenoBanue
Ne Koutpoas Ipaktu  (uudposbie)
p/m | PAACIOB HTEM Bcero  Hble yeckKue oOpa3oBaTe/ibHbIE
NMPOrpamMMbl
padoTbI paGoTsl | pecypchl
3apokJeHe U pa3BUTHE
1 ABOJIFOIMOHHBIX 5 0 0 bubnuorexa [JOK
npeCTaBIeHU B https://m.edsoo.ru/7f41cc74
OuoJsiorun
2 MukposBostonus u eé 7 0 2 bubnuorexa [JOK
pe3yIbTaThI https://m.edsoo.ru/7f41cc74
3 MakposBosmtonus u eé 3 0 0 bubnuorexa [JOK
pe3yIbTaThI https://m.edsoo.ru/7f41cc74
PP 5 0 15 Bubmorera IOK
' https://m.edsoo.ru/7f41cc74
3emuie
. Iponcronerne . ; . BuGmorexa LIOK
https://m.edsoo.ru/7f41cc74
AHTPOIIOT€HE3
DKOJIOTUsl — HayKa O
B3aUMOOTHOIIEHHUSX
6 OpraHu3MOB U 5 0 05 bubnmnoreka [JOK
HAIOPTraHU3MEHHBIX ' https://m.edsoo.ru/7f41cc74
CUCTEM C OKpY Karolen
cpenoit
7 Opranusmsl 1 cpesa 5 0 15 bubnnoreka [JOK
oOuTaHus ' https://m.edsoo.ru/7f41cc74
8 DKO0JI0TUs BUOOB U 5 0 05 bu6mmoreka [IOK
HOIY AU ' https://m.edsoo.ru/7f41cc74
o Smemmstu g Diomomaliok
' https://m.edsoo.ru/7f41cc74
CHUCTEMBI
10 Buocdepa — rinobanbHas 3 0 0 bubnuoreka [IOK
9KOCHCTEMA https://m.edsoo.ru/7f41cc74
11 Yenosek u 5 0 0 bu6mmorexa [IOK
OKpY’Karolas cpea https://m.edsoo.ru/7f41cc74
12 O606mmenue 3a kypc 11 53 0 0 bubnmoreka [JOK
Kiacca https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 102 0 75
YACOB I10 ITPOT'PAMME '
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